Developmental kinetics of in vitro-produced bovine embryos: An aid for making decisions.
Embryo developmental kinetics and embryo survival after cryopreservation have been correlated with embryo quality and viability. The main objectives of this work were to analyze developmental ability and quality of in vitro-produced bovine embryos in relation to their kinetics and to establish a criterion of quality to predict further viability. Embryos were classified and grouped by their specific stage of development (2, 3-4, or ≥ 5 cells) at 44 hours post insemination (hpi) and cultured separately up to Day 8. On Days 7 and 8, good quality expanded blastocysts were vitrified or frozen. Cryopreserved surviving hatched embryos were stained for cell counts. Embryos at a more advanced stage (3-4 cells, and ≥5 cells) developed to morulae (P < 0.001) and blastocysts (P < 0.01) at higher rates than those embryos that had cleaved once by 44 hpi. Vitrification improved the hatching rates of blastocysts at 48 hours (P < 0.001) when compared with slow-rate freezing within each group of embryos (3-4 cells and ≥5 cells). After vitrification/warming, blastocysts coming from 3- to 4-cell embryos had higher hatching rates at 48 hours than those that came from ≥5-cell embryos. With regard to differential cell counts, no effect of the initial developmental stage was observed after warming/thawing. However, trophectoderm and total cells were higher in vitrified/warmed than in the frozen/thawed embryos (P < 0.001). These data show that selecting IVF embryos at 44 hpi, after the evaluation of their in vitro embryo development, could be used as noninvasive markers of embryo developmental competence and may help to select IVF embryos that would be more suitable for cryopreservation.